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19 Ml L *T fig f z ffii& S ix r v ^ 6 r t £ 4*fl» <b 5 3te^5t 
[ffi#JH3] ±8E«»<Dg*ffi«j&^co#-«r<z)jJiyjj: 

[0 0 0 1 ] 
[0 0 0 2] 

[0 0 0 3] r<DJ: 5*3t^WaEffi-feviMi, HtlJ, 

4#f)H¥7 - 2 7 0 1 2 0-SB-^«^|JH^SiXTV^-5o 
[0 0 04] B5ii, £ ©WW 5 ? 7-270120 

[0 0 0 5] HSM^+J; rwSEfrfe^iHiffia 

*fl2£:, 7th^t-K3 2^LX^^ 
— 2 lit— h^4 8^LTEf(:5 0 

[0.0 0 6] ^(DBHBjftU— »f 1 2fcfi, fttfcsotciR 

it ^tifcioi U6 6» Lfca^saia 64^ Ltsa 

aESr(ft«&"4-5LDI|B»j1SH6 2 j&s»tt£;h,XV3o 
[0 0 0 7] Bflc 5 0 cO±i5J^li, 3t«P«t^>r 5 2 

[0 0 0 8] 5811; ^ »3t«P<*^f-f K7t 5 2 & 

is t> , z<D±mazm&mim&<Dm v a-i^sp 5 e 

[0009] IK r> tttfU 5 6 li, ff 5 0 ©±ffifc:X«F 
[0010] :ix(:<):^ £W#5 8Xtf£«Mg6 o ■ 



[0011] 0(DTffiil-li7>i- h^t- K3 

[0 0 12] IRf9M-lttt5 6lc»LTIH^±T*l^(w^ 
[0 0 13] i©3B«, 7* hy^*~ K3 2#±T* 

[0014UIT, ^CDSEfllz Oggfbl^oT, 7* 

■C, ffi«*u— »f 1 iy>* h^^- K3 2 ^©BJJ^IE 

[0015] 

^lHcli^TK*!^<5 J; 5 ftH5JH^*>5o 
[ 0 0 1 6 ] E9 3 13, f — if 12^7^-h^t 

— K3 2©nB<z?EHItz <b:7*- h^>T^- K3 2 0ffl*t 

[0017] i-ftfct>, El 3 Idio^T, *S$i&^r££I8S z , 

[0018] $/^ N ^wpnajt*^«>e-efe 
19, wo lit — h-efct? , iafawi^BS^*^- 
if<ota»«o#B^^Lv\ 

[0019] tyft LT<£>#fl?8£li 7j - z ^ttilliiSSo 

[0 0 2 0]El4|i N d i)/d z-z|tl]i^Ut*5 

[0 0 2 1 ] Wo=2/i mO^^, Wp - 2 

ji mtflt z = 1 5 0m m£JLT©««-X?i«»»ffi«r^"r 
Wp=40/i m"CI3\ z=3 0 0/zm^P)5 0 0/i 

[0 0 2 2] o^<9, Wo tWpj&S— 3£T?*>5i:-*-3 
[0 0 2 3] sa^MH^it Ltll g]5lc^"rj; 

pftW^jcOSfar-feV-y-fCljaV^-C, tf 1 2<©t 

— J*<Dyt%k, -7* YPsiisr— K3 2<D^%=^ V T<D^ 
<L>btf&mi,X^te\<>m&. 7* h^t-K©tB*AS 
H3^ttSi--5ttjEdlii»i:^ft<&»), SEBSz^ai'J^ 

[0 0 2 4] rofc46, ^tuib-o$r^fgi$|c^ifir^^: 

« *s w s ^ , © it £> \z \*mm &m a* ^ s t 
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[0 0 2 5] S <bK, m&Wimj&k LT, irViH;:/!^ 

[0 0 2 6] :^ c y- <©*3>?>£?fcJ; 9 , 

[0 0 2 7] lot, S*sH-/-fl!>ti.»^j6SaCftLfcaJ^, 

[0 0 2 8] 
[0 0 2 9] 

JHSrWft-rsfci?)^, ( l ) W^©*tf— A^Mfij-r 
K <£> ffiffc *« W-t* S ^^asEffi-t t-*3 ^ r . ±E3fe 

[0 0 3 0] *^B0n^J:S^,.±BaWMflS:<!l¥3!:-r 
Sfca&fc, (2) ±K«»<oajte«l«A*'b©#^«W 

(l) K*©*¥**ffi-fe^**«flt*n5o 

[0 0 3 1] **fH^J;Sfc, ±K»JH*WSW- 



W(z) = W 0 



i + 



f \ 2 



Q) 



[0 04 1] 13 2^ (1) SCSrfflt^T, WoSt/n" 
LTE«2 t tr-Aftw (z) ©BB«Srl*» 

[0 0 4 2] B5**w~ ifo>tf— ix^o:^ hwo liififa 
W^u— if^Hiatffi<o-^«fe^bv^(0-c, 19 2 <fc 9 iSB 

[0 0 4 3] £<bf^ EI 2 <£>3SjJi£:2 ft7cW*3tfcT— A 



(l) E*«jt^5t8Ete-fe^^ 5 ««*tt5o 

[0 0 3 2] 

[0 0 3 3] **WfJi«l:5*^S:ffi<4-fe^1Mi, 3tW 
t, ffift©S*^yrSr#i-53t«lttJ»i:, w©jt«W 

[0 0 3 4] £AT, #B^i^m^o^TlM£#!$L 
[00 3 5] H 1 f^-TJ; 0 \c y mtk z SrE^-tSftfa L 

tlta *ixfcffi«* if SELi PDCOV^ 
[0 0 3 6] g**^PDtty^(Dll45Wp 

[0 0 3 7] fcia, ^T^ift^-e(ix*^]coE^S^u— 
if s E L© tr— 0 life fc^Cfc/hS < RStSttT 

[0 0 3 8] USJtU-lfSELi: LTHffi^WSfflfjft 
*f9oi§^«:%x.3£, u— if#ttffi«#u— if s E L 

o^t -tfcottiWSJii" tf— a^;* hwo^sts 

[0 0 3 9] WWffi^bBEKz^^illtbfc^^tfS^ 

9^ if— Agw (z) w (z) £u-if* 

[0 0 4 0] 

Wki] 



* » • 



(1) 



[0 0 4 4] iffi^CD* h^^^SJ^^SSfleu— 

(LD) ^*W**3fe*^ (LED) X\^<Dm^<om 

[0045] iittvc, p?B«)^*^tr— a©±(* 

(r, z) k-m^ E (r, z) tt»C5*;t?a $ix5o 

[0 04 6] 

[«2] 



1 
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E(r, z) = J- — 
Vn W(z) 



e 



W(z) J 



<2) 



[0 0 4 7] ii£o-C, WM^—^S E Lri>(blll9t Ufc 

Jo P «* 

T](Wp, z) = (1 - R ro ) m 



[004 8] 
[13] 



z) 2 dr 



[0 0 4 9] Rpd=0A:U Wo^-JH 

vtz$k8k&m 3 

[0 0 50] CcoE13c);>9, Wp^ttHS^ ±3* 

[0 0 5 1 ] IIT\ Rpd = 0 £ LfccDli, U— 

<D m r> u~ iPflW 0>3ESft S: 3 1 S fi ^ -f S: BS C ^ A: 
S:#iatur*5 9, W*tf* flWBjfeu— IPSE U£*J-faL 

[0052] B4i±, mtL-^^commcommt It, 

d n/d z £8Effi:»z©HJ«*^L't^5o 
[0 0 5 3] Sjteaf-^PD^tftttllHlKSr^fch-^^ 

^)SNlt^30dBtt6^, 0. 1 %<D%:t±\jj<D&W} 
/ d z l±, 

d T|/d z>0. 1 %/ /z m 

[0 0 5 4] 04J;Ni}/dz ttSEffiffi z £ g*;^ ^ 

[0 0 5 5] Sjfe^y rwffiWpSratfk^iirft 

[0 0 5 6] -f-Jfcfct,, *tfta.i»t LTS:*^ y r£r*g 

[oo5 7] *fcsij«>Bn«ajSi: ux, m e <d u> , 
( b ) fcjjrt- J: ^ (--fe ^fli<o*aatt»*Mflc©aE<fc;* 
ir©«wc*^ !7-*ssE{k-r-5 <t ^ 5 raffles:*-** 5 

[0 0 5 8] t£oT, EHtdS:Ev^fc-o©aiaftS* 



z) 2 dr 



= (1 - R PD )Erf(V2 



Wp 
W(z> 



(3) 



[0 0 5 9] *»t*ttW»^3tei|*^>W*{c:o 

[0 0 6 0] i-ftte*>, @-7 f^^-TJ: 9 fti^Wg^; 
3i y T 3 3 Sr^BBBI-eSlv^^ipfTfiiBaB LfcgftiK^ 3 

[0 0 6 1] m-C, 1 1 0 ttgjKat? 3 2 Ji<Otr— A 
[0 0 6 2] r©S**^3 2^3t»^e>©*^AWL 

lftfcW*35S*:*v>g*3iy r l oo±^3t»© 
7102^ omfKDlk&b £ - 1 7?, lEfig&gffefi z * 

[0063] rma^ 

[0 0 6 4] 3te»^ffi*3tel^— !f.£fflv^c8£\ 

3[v^^c(i:^/ e c (x, y) tt^ov^-cw— if<oaw«©^: 

(x, y) tti-ov^r-?rtb^n^^tc:^H-r5r ^jfts-x? 

[0 0 6 5] *£oT, «6*<Z)jfc:a8"eii, El 8 CO (a) 
$ia?&±<D\?-J±Xtfy Mix, y»£ ^^{b-T^Ac 
[00 6 6] L^5I^ H8<0 (b) ^^fJ:9i-> B5 

s*^y r 3 3±^^— a^tk v hB&mwiz- 

[0067] -r^t>*>> rat z oj£$5ia^^or§:*^ 
yr3 3^^ji^ffl-t-sr ttf-zimtttZo 

[0 0 6 8] JJcJi, «±<o<fc 5*«Klw£<3< , 

[0069] (® i in 9 a»e>ia 1 2 ^# 



(5) 
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[0070] ei 91*, jmsw^jb i (D'&mwmmzkz 
i o o 7 1 ] m 9 frTF-rx o \z.mm^mm^M^% 

ifl 2 11, K~ bU># 4 8±lZftftffi&±AztflVXffl 
[0 0 7 2] ^<OH5«*U— 1^1 2filiflja(!EIR6 4 S: 

[0 0 7 3] ^ b?**— K3 2 12, *(0%:% 

3t8MR6 OcoTHnWiHI^ih/O^o 
[0 0 7 4] hy-r^-- K3 2^li, ffiasaa 

7 0S:^Lt§**©iiR7 4i:, #S:#^ y T©U.I/> 
yy^Jr- K3 2 <tM5*u— If l 2 «t (Oftl^t 

[0 0 7 5] ft*J-Wffifi*»J^6»«^fc5»Bltt<Z) 
I& Of* ft 6 11, 3054*5 8^1TS^6 OK0 
3^S*tT*5 9, 7t b^-fyt— K3 2 (13538* If 1 

[0 0 7 61 BiOli, 7* Y¥4Jt— K3 2<©BWSjtt 
[0 0 7 7] 7^h^t-K3 2 fell, ^SCOS*:^ 

[0 0 7 8] IT, ^-(D^tit^- U733 ^(1, 

[0 0 7 9] #i§*xy7 3 3©5*)^f>tEfflt5S* 
[0 0 8 0] *i\ ftfctHA©**ftg*xy7 1 o o 

[oo8i] JS'j<D*£g#^y T&i>z>toJj. tz 

5<eS*^yr l 0 2Sr5SSIR-t-5A-jfe^ 2RiJ5£ 
Edz|i|£i:T7t h^Vah- K3 2±<7)tr— ixSSrBt 

aaftEdidfdJtiiimfcajt^y r 1 0 2*Mtw 

x.hf, H4(;:ffia-*-5^77S:#HaL"CltaiiW*fcf±3l 
[0 0 8 2] rtte>©m*^e>iRfi[3figa7 6tt, 

y r i ooi y r i 02t ©m*(ojts:itflL u 

H3^taa-*-5tsiEiiiii»^e>»nff-*-So 
[0083] s*^yr»«afiE7 7ii, iiefetw 



i:*.T©S*x!) 7 3 3 36»e>©Hiyj*SllPS5ia7 6fcffl 

;0U W»«H7 6ttftfcffl*©*#v^aft3iyr i o 

93S»SixfcS*3syTi 0 2i^^^^TcDig^ 
[0 0 8 4] aS3g*;U-^l 2^H«/r?fcfflfi&©t(036S 

*><5#, %<D~-m<Dffim&m 1 1 lo^t, 

[0 0 8 5] Hi 1 LfcffiSlft If II, n M4-*g 
*Sffi 1 4 ni3*^y7r)a 1 6, nSS^ff 
^@^7-18, n Stifle ^ 7^12 0, ffififeJB 2 
2, pS^Wf*^ 7y Kffl2 4, p sa^flc^JH ^ 7 - 

Ol^^f^^^^tx^fy^U pSi^W£*JBS 
7-1 2 6 4: nlM#^7s/ KJB2 0<O*tt^tbtCp 

[0 0 8 6] l'~lPft<Dftm$:*r~#-r&7*b?'(* 

-K3 2I1, Hi 2^Bfre5«iS*^bfc«t 5 

I-, n+S!!^29#:S«3 4(c:nS!Ja3 6 4rgIHU, 
nli3 eco^id-r^v^A^^ct 9 pS«I*8 3 8&rJ12 

i/Lfc:mf-pMmfii4 2 *Mf&-f?>k k n+Si^ 
W#2£IR3 4fcn®«ffi4 6 *8(lUft1»*i:4ot^ 

[0 0 8 7] ±ia«dl©IEffi"fe^f-^J:ixH, BS**^ 

— if i 2frt><Dmmft<Ditmt7* h^t-K3 2© 

^^ittSr^ikSiirS «t 5 SaK-T -5 - t <c < EMI z $rlE5S 

[0 0 8 8] (» 2 ©SljftWJgjfi)' &&W(Dm 2 (DH* 

^ffi^ov^r, hi 3&m\<^xm.wirz> 0 
[0089] Bi3«t», »i (D-mm^mmxmm bfcgp 

[0 0 9 0] ©IIJfiOJBffi© 

[00 9 l]il3 <fc 5 if 1 2 H 

7 ^ h ¥4 K 3 2 ±T?g !)73 3 <DfrttM<Di<L 

[0 0 9 2] -7* by^*- K3 2{C|i x H 1 Ot^-ch 
J: 5 m^S:*:^ y T 3 3 <t^:*^ y T3S«3£E 7 

7iftSR(tfeiir*3t), s*^y 73 3ii^Rj]p|-t:s:w.L 

[0 0 9 3] 7* h^-f K3 2llSg#JB8 OfdJ:o 

X, 0 O^ffiSrfto^^— tf8 2^ia^:^tb-rv^ 

[0 0 9 4] $7t, J«F«6 0<OTWH6ffi^ttJl*f e> 

ttrv^r, ffiM^-f i 2 £^>ttiW*ti^:^te6 ocot 
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[0 0 9 5] ft»WM*«ttit5#fti?fc5»i*S: 
IS !>tttt 5IR WttW 5 6 fc:*J- LE1<0 JiT^ft^tffP 

[0 0 9 6] d<D7t#>, ifitfBftU'— »f 1 2A»<bS:fWR6 
[0 0 9 7] 7* Y^>(isr— K3 2 ±©*g Jfcx y 7 3 

[0 0 9 8] 7 6 11, «x.tf, MfflMSfcttK 

jteu- if l 2 4:^^- Y¥4i>r— K3 2 £ <D|«](D&E8ffi z 

[0 0 9 9] ±KWiS<z>^fi-fev-»-^J;ixtf, 
— if l 2^^o|L|9^^^W^^^- h*>f:*— K32<D 

* 1 3t«F«^T3B EBBtR* WHS k LT i^ 

[0100] (ffi 3 <D3y£<D^ftg) *#W0>95 3 co^ifi 

^fli-O^Tl^ <t[£| 1 4<D (a) , (b) &#R8 L 

[oioi] m i 4 *k ib i (D^co?r^ite-e^(]n l&ifp 

[0102] ^tb&©W*r«)3^»lHJB l <z>'MM<D%m$: 

[0 l 0 3] 4?ft<Dffir&k Ltlt H9i^LfcJ:5{- 
BSSntiiS^ flnJSJfci'— if l 2 k 7* Y?^*— K 

3 2 (D&Jt^ U733 0>ffiBBBflW*ia 1 4 CD ( a ) [Z.ffk 

[oi04]HH4co(b) f^-T J: 5 M3£3fe u— 

if 1 2<D fix *|n]^/hS < , y*ffij^*:# 

y r 3 3 wc, y ^^^]^^[^^^|^r*av^i^5p^T^c:iE^J 

[0 10 5] 8B3S*;U— if l 2 #>btiiJWb/c tr— -M*:7 

* h^t- K3 2_k-<*fcf— A*3tfy h 1 1 OSrJ^iSi- 

[0 10 6] :<Df- i^zK-/ h 1 1 Oil, g|8(D 
(b) l^LfcJ;?^ tffi^^u— if 1 2 k7* Y¥^i 
K3 2 k<DmnmMz i:«c#tt, y27fS]T?l:J>£<D 

[0 10 7] ^.(Dtzisb, gjfc^yr^HSr^ja^ttffl-*- 

[0 10 8] Sftxy7, 7;*- h*V*- 



- K 3 2 CD x #|6)©«*i&E«±fc:*:* < +5^3?^* 
Wc#>, 7^- Y¥4*— K3 2 ^/J^M^i-^r ir^-et 

[Oi09]ftot, rwJB3<D36ilB(C»]gtB^J:54:, 
ffl3S#i—if l 2 k?* Y¥4*— K3 2©BI]©BEBIz 

[0 1 io] ($$ 4 <d'MM<dBM) &&W(Dm 4 oolite 

[ o i i i ] m i 5 fig i ©gUBiKojBffi-ejftiyi Lfcsi$ 

[0112] ^n^><7)&is« (DPMI (±3li <n-mM<DWm* 

[0 1 13] t Itlt E]9 C^LfcJ; 9 

«r**nr*5f3, BHgjfcu— if l 2 <b 7^- Y^^^r— K 

3 2 <D$l%*- V T 3 3 a>(£BBS««\ HI 1 5 f^^-f J; 9 

[0 1 14] »i: IT, ffl»<0WM»&W-*-5DE3B# 
ifl 2^SiaRSn"C*3 9, -CDgp^TfeU— if 1 2^ 

LDJBSfta»6 2 ta)|HirLD3S*iSStt6 3 3&sjSH*n 

[0 1 15] hV^^t— K3 2WS*xy7 

3 3 KMfi»0)fl5*3fc if 1 2 (Z)«JIJ*|S]^+»S < f£ 

[0 1 16] ^J^cD^flgf^^T, HocOfflSWfcW— 

if 1 2 *mmizftbi£xmm'Tz>zLktetj:\<^K ffin 
[0117] M7£<D^tmk isxn&Tftmyx&Zo 

[0 118] LDiltR^S6 Steafc/hSfctUM- 

KwffiiS*^— if 1 2. -rftfcfeftfctr-AjiEjftStxo^: 

[0 119] ft^, 6(±, IftfflW^fcdlHI 

Wf-#e>ixSH3fj:fia-i-5«jEill|j»S:fflv^-c, ffiBJt 
u~if l 2 4:^^- h?**— K3 2 tcDSE^z SrS^W 

E6 3^iU^-^So 
[0 12 0] d©LDa«SSE6 3tt, ^^«J 

t©B8«^feaa4fflW«*^^BD**u— if 1 2^ 

[01 21] tit, ~(omiR£tifc[5)$£yt^~->f 1 2 
Srfflw^5ii:fciJ; 9, -if l 2ir7^-h^^^ 

-K32i cd£E8s z ztm^nm-tZo 
[0122] m<DMfetemmmz'Mm£tiz><n 

^Sttfe<, ^tR^E6 3i±, Hffirf-aysufczwflcfi 
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rSi3&#u-if l 2i:7^ h^^ah— K3 2 ^litjcofcfiffif z 

[0124] (SS5 <o%m<DMm) &m\<oift 5 (omm 
©j#ffifco^-c\ 13 9 1 6 ib-Em 1 8 &/fi^Ti£fjfi 

[0125] SJ 1 6 1 8 rf\ ffi 1 <D^Jfi©-JgffiT? 

[0126] dixe>^B»W«>g¥iHilliJB l Jgffi* 

[01 27] ^ff(Z>fflffJ£i: Ltfi, 0 9 few Ufc «fc 5 i- 
«/SStfC*5f9, BSISjtu— *f 1 2£0^7tflSl<t 7* b^ 

4 isr— K3 2Wg*ffiJiH9f^LfcJ; StciEHStuT 
1^5 <bG0£-r£o 

[0 1 2 8] *Lt, 7* h^V^— K3 2cog*rny 
73 3 1^ Hi 6^-TJ; 5fd-^ h y ?/^^4ftlc:iEES 

[0 12 9] b K3 2f£«\ 

y t 3 3 <Dmx\z&^^xmm^&u&±<o^m<D$Lyt 
xyr3 3^wu s«*ttfcS*3iyr«)ttiA<z>jt 
*snacum^-rsg*3iy rjstRKE7 7 s*^y 

hy^*-- K3 2oamiizS:*i?>58aff$6E7 6*s 

[0 l 3 o] fl53B*u— if l '2<z>W9*i8<z>;A;S£tt\ ^ 
a* b K3 2C9*^ Mly^^x. y^7lRl"e»ft 

oT*^, x#fn](;:j£< , y ^[njX^< ftotv^o 

[0131] ffi«#U~if 1 2<b7t h^t-K32 

^BEBiz^iBJ^ffi^ov^-c, ztfS/h^vMfl^SrH l 7 
[0132] iU 7 7 ttWfcfc:— 

[oi 3 3] r©/Ji^(^3£<3v^xStt»SSE7 6 liff^W 

[0 13 4] ^CO&Mlz jr2£<5V>T, ^yTilW^E7 

7ti, z^hSv^4B^^(iia l 7(^7f;*ri: o\^y )5fa(D 

ifilftiKDSjteai y r i o o „ 102^ z*s*:si^-& 
Ktiia 1 8 i^TH-r <t 0 \z. x ^fni^niL^Ji^'^:^^ y T 1 

0 0, 1 0 4 ^51tR-r^ 0 

[0135] r (D-m<ntim±.^mw Lfcs^ y r 3 

X , I if 1 2t7^- h^t-K32t O^fi 

[0 13 6] *fc, E»z^aEftUXfi : <i8^ov^ 



[Hi 7*3J:uqgi 8 Srffl V^CROU-*- 6 0 
[0137] #)#>(^ BiSS z fc*3V vc , Spfe^ y T l 0 
OtlO 2^-3S«Sji"CV^5fc(D4:"*-*o 

[0138] E«z-*5/hS</«cSJ!7iRj^aEYkL'rt?< 
t , y TatRagE 7 7 liflfc»fcg#3L y t<dU 

tltl00M02a £iI#^£o 
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Abstract 



PROBLEM TO BE SOLVED: To obtain a small and lightweight optical displacement sensor having resolution Insusceptible of the 
distance between a light source and a light receiving element by taking out the output Independently from a plurality of light 
r ceivlng areas of a photodetector. 

SOLUTION: A vertical resonator type surface emission laser 12 is secured to a heat sink 48 while directing the light emitting 
surface upward and the light receiving surface of a photodiode 32 Is secured to the lower surface of a supporting plate 60 while 
facing the light emitting surface of the surface emission laser 12. The photodiode 32 is connected with a light receiving system 
power supply 74, and an operating unit 76. An object for measuring relative displacement, I.e., a moving object fixing part 56, is 
secured with the supporting plate 60 through a supporting rod 58. Furthermore, the photodiode 32 Is supported to move on the 
optical axis of a beam up and down while keeping the light receiving surface perpendicular to the optical axis. A light receiving 
areas selector connected with a plurality of light receiving areas of the photodiode 32 delivers the output from each area to the 
operating unit 76. The operating unit 76 calculates the relative distance between the surface emission laser 12 and the photodlod 
32 based on the ratio of maximum and minimum outputs. 
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